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We, Badische Anilin-&-Soda-Fabrik 
Aktiengesellschaft, a German Joint Stock 
Company of Ludwigshafen/Rhein, Germany, 
do hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement: — 

Three modifications of 7,14-dioxo-5,7,12,14- 
tetrahydroquinolino-(2,3 -b>-acridine (linear- 
transquinacridone) : — 
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are known, which are designated as alpha-, 
beta- and gamma-modifications. These modi- 
fications are suitable as red pigment dyes. 
They have good fastness, but their shades are 
bluish red and violet and brilliance and hiding 
power leave much to be desired. There was 
therefore the problem of finding a red pig- 
ment dye which would have the yellowish red 
shade especially desired in many cases. Such a 
yellowish-red pigment dye must also have good 
general fastness, high tinctorial strength and 
good hiding power. 

The object of this invention is a yellowish- 



red pigment dye of the quinacridone series 
which has good fastness, high purity of shade, 
superior hiding power and high brilliance. 

This yellowish-red pigment dye is a new 
form of the gamma-modification of linear- 
trans-quinacridone whose physical characteris- 
tics are three powerful lines in the X-ray 
diffraction pattern at a double glancing angle 
of 6.5°, 13.7° and 26.4°, three medium lines 
at 13.1°, 13.3° and 23.8° and three weak lines 
17.0°, 20.5° and 25.0°. With pigments of the 
new form there are achieved a mean primary 
particle size of more than 0.1 micron, prefer- 
ably 0.3 to 0.7 micron, and a specific surface 
of less than about 30 square metres per gram, 
preferably about 20 square metres per gram, 
pigmented systems of excellent brilliance, high 
colour fastness and excellent hiding power. It 
is above all the excellent purity of shade and 
especially the more yellowish tinge of the new 
form which surprise the observer when com- 
paring it with the known form of the gamma- 
modification which is duller in shade. Com- 
parison of the X-ray patterns and infra-red 
spectra of the two forms similarly reveals clear 
differences, even when their particles are pre- 
sent in the same order of magnitude. 

In X-ray cUffraction patterns (compare 
Figure I of the accompanying drawing which 
reproduces the X-ray spectrum of the old 
form of the gamma-modification with Figure 
II which reproduces the X-ray spectrum of the 
new form of the gamma-modification) there is 
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at a double glancing angle D=theta of 23.8° 
in die new form a line of medium intensity 
and in the old form a line of weak intensity 
and conversely at 25.0° in the new form a 

5 line of weak intensity and in the old form 
a line of medium intensity. The new form 
moreover has two lines of medium intensity 
at 13.1° and 133° and a line of high intensity 
at 13.7°. In contrast, the old form has in this 

10 range only a line of medium intensity at 132° 
and a line of high intensity at 13.3°. In the 
infra-red spectrum of the new form there is, in 
contrast with the old form, no line at 1335 
microns. The new form is therefore not merely 

15 a pigment with improved properties, but a new 
pigment which is characterized by a yellowish 
red shade, hiding power, good general fast- 
ness, above all excellent fastness to light and 
weathering, and resistance to high tempera- 

20 tures. It is not attacked by solvents or 
softeners. 

Pigmented systems which contain the new 
pigment as a component of mixtures of sub- 
stances, possibly in addition to other com- 
25 ponents, include pigment concentrations for 
colouring and coloured material ready for use, 
namely: pastes, flush pastes, preparations such 
as printing colours, distempers, binder colours 
or lacquers and varnishes of all kinds, such as 
30 physically and oxidatively drying lacquers and 
varnishes, add, amine and peroxide curing 
varnishes or polyurethane varnishes. The pig- 
ment may also be used to colour synthetic, 
semisynthetic or natural macromolecular sub- 
35 stances, such as thermoplastic resins, e.g., poly- 
vinyl chloride, polystyrene, polyethylene, poly- 
esters, phenoplasts, aminoplasts and rubber. 
The pigment may also be mixed with natural, 
regenerated or synthetic fibres, such as glass, 

40 silicate, asbestos, wood, cellulose, acetylcellu- 
lose, polyacrylonitrile, polyester, polyurethane 
and polyvinyl chloride fibres or mixtures of 
the same, and also in powders, for example 
organic or inorganic pigments, rock flour, 

45 cements, plaster of Paris, starches and wood 
flour. With the new pigment there are obtained 
prints, paint and varnish coatings, coverings, 
shaped articles, such as sheets, threads, plates, 
blocks, granulates and rods with a brilliant 

50 red colour of excellent durability. 

The mixtures of substances which contain as 
active colouring ingredient the extremely bril- 
liant yellowish-red new pigment of good hiding 
power, may be of solid, elastic, pasty, viscous, 

55 mobile or thixotropic consistency. They may 
be obtained by conventional methods. Aqueous 
pastes may be obtained for example by 
stirring the pigment into water, possibly with 
the addition of a wetting or dispersing agent 

60 or by stirring or kneading the pigment into a 
dispersing agent in the presence of water and 
possibly of organic solvents or oils. These 
pastes may for example be used for the pro- 
duction of flush pastes, printing colours, dis- 

65 tempers, plastic dispersions and spinning solu- 



tions. The pigment may also be introduced by 
stirring, rolling, kneading or grinding into 
water, organic solvents, non-drying oils, dry- 
ing oils, lacquers, varnishes, plastics or 
rubber. Finally, it is also possible to work up 70 
the pigment by dry mixing with organic or 
inorganic masses, granulates, fibrous materials, 
powders and other pigments, to form mixtures 
of substances. The pigment dye according to 
this invention may obviously be used in con- 75 
junction with other pigment dyes or soluble 
dyes. It is moreover eminently suitable for 
textile printing. 

In addition to its excellent hiding power, 
outstanding purity of shade and good general 80 
fastness, such as fastness to light and weather- 
ing and solvent and softener resistance, the 
new pigment is also characterized by superior 
resistance to high temperatures. For example, 
in contrast to the modifications hitherto known, 85 
the thermal behaviour of the new pigment 
makes it possible to work it into polyamides, 
for example to spin it therewith, without the 
shade of colour being dulled by the effect of 
the temperature during working up. The 90 
superiority of the new pigment in hiding power 
and purity of shade is also shown for example 
in automobile finishes; to achieve the same 
hiding power, a smaller amount of the new 
product is required than of the known gamma- 95 
modification of quinacridone. The white blend 
of the new pigment with titanium dioxide 
moreover exhibits a purer shade of colour. 

The new pigment may be prepared by 
various methods. As initial material a quin- 100 
acridone is used which is as pure as possible 
and which has been prepared for example by 
ring closure of 2^^ianilinoterephthahc acid in 
polyphosphoric acid. Although the quinacridone 
starting material to be used for the prepare- 105 
tion of the pigment modification having the 
X-ray diffraction pattern as shown in Figure 
II may be prepared by various methods re- 
ference is made to United Kingdom Patents 
Nos. 808,052 and 868,360. 110 

For complete conversion of the resultant 
conventional alpha, beta and gamma modifica- 
tions into the new form, these are, for example, 
dissolved in 5 to 20 times the amount of sul- 
phuric acid, poured into or diluted with water 115 
or an alcohol, preferably a low boiling alcohol, 
for example methanol, ethanol, butanol, glycol 
or other alcohols boiling up to 200° C, or 
ground, for example by the known salt milling 
process, possibly in the presence of solvents, 120 
such as alcohols, glycols or preferably N- 
methylpyrrolidone or other disubstituted car- 
boxyfic acid amides, such as dimethyl- 
formamide, or ground in such solvents with- 
out salt, in order to obtain it in a sufficiently 125 
finely divided form, that is with an mean 
primary particle size of less than 5 microns 
length. For industrial reasons, orders of magni- 
tude of 0.1 to 2 microns in length and 0.01 
to 0 .5 micron in thickness are in general suit- 130 
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able with acicular structures and of less than 
0^5 micron edge length in die case of rhombic 
structures. By " salt milling 99 we understand 
the process of grinding dyes and pigments with 
or without hquids and in the presence of 
water-soluble inorganic salts. This process, its 
conditions, suitable salts and liquids are known 
to the expert and are published in the pertinent 
literature. 

Material prepared in this or any similar 
manner is then contacted in finely divided form, 
Le. in a mean primary particle size of less than 
5 microns length, with N-methylpyrrolidone 
until an X-ray diffraction pattern exhibits at a 
double glancing angle of 6.5°, 13.7° and 
26.4° three powerful lines, at 13.1°, 13.3° 
and 23.8° three medium lines and at 17.0°, 
20.5° and 25.0° three weak lines. For this pur- 
pose there are suitable amounts of N-methyl- 
pyrrolidone of from 0.1 to 50 times the weight 
of the quinacridone; amounts of 5 to 25 times 
are preferred. Depending on the amount of the 
N-methylpyrrolidone, the quinacridone is 
wetted thereby, made into a paste therewith 
or suspended therein. The presence of the N- 
meftylpyrrolidone effects the formation of the 
desired pigment upon standing for example for 
1 to 100 hours at temperatures of about 0° 
to 300° C. The temperature range between 
10° and 205° C, especialy above 150° C, 
is preferred. The formation of the pigment can 
aso be promoted by aowing the mixture to 
boil, possibly under reduced or increased pres- 
sure. The formation of the pigment can also be 
accelerated by stirring, grinding or shearing. 
Such mechanical treatments are desirable rf 
the application of temperatures substantially 
higher than room temperature are to be avoided 
and if the time required for complete con- 
version is to be diminished. 

When starring from a prepared material 
which is present in an especially finely divided 
form, such as is obtained for example by salt 
nulling or by precipitation of the sulphuric 
acid solution of the quinacridone and hydroly- 
sis of the sulphate formed, the time required 
for preparing the pigment is less, about \ to 4 
hours at 200° C If elevated temperatures are 
to be avoided, a material must be used which 
is present in this especially finely divided 
form. By grinding and shearing, this material 
can be converted into the new form within 5 
to 20 hours. It shows two clearly defined 
medium lines at 13.1° and 13.3° and is 
yellowish-red. 

Conversion of quinacridone to the new red 
quinacridone pigment may be carried out in 
a preferred manner by grinding, in the pre- 
sence of N-methylpyrrolidone, a water-soluble 
inorganic salt and an alkali, a precipitate 
obtainable by dissolving quinacridone in sul- 
phuric acid and precipitating the quinacridone 
by means of methanol. The grinding or salt- 
milling procedure may be carried out, for 
example, for 10 to 20 hours by using the dried 



violet hydrolyzate of the blue sulphate which 
is formed by precipitation of a 5 to 10% solu- 
tion of the synthesis product in concentrated 
sulphuric add at about 0° to 50° C, pre- 
ferably at 15° to 20° C. with 0.15 to 2 times, 70 
preferably 0.5 to 1 times the amount of meth- 
anol (with reference to sulphuric acid). The 
N-methylpyrrolidone is then preferably used 
in 0.1 to 10, preferably 0.5 to 5 times the 
amount of quinacridone. As water-soluble in- 75 
organic salts there may be used cheap salts, 
as for example sodium chloride or sodium 
sulphate, which are used in 5 to 20, preferably 
10 times the amount of quinacridone. As 
alkalies, which are added with optimum result 80 
in 0.1 to 0.5 times the amount, there may 
be used for example alkali or alkaline earth 
hydroxides or carbonates. A ball mill is a suit- 
able apparatus for this process. 

A form of the pigment which is especially 85 
valuable industrially and which is an especi- 
ally brilliant yellowish red product of good 
hiding power is obtained when a suction filtra- 
tion cake of the precipitated quinacridone 
obtained by dissolution in concentrated sul- 90 
phuric acid and pouring into ice-water, and 
washed until neutral, is intimately mixed with 
10 to 50 times, preferably 15 to 25 times, the 
amount (with reference to quinacridone) of N- 
memylpyrrolidone, freed from water by frac- 95 
tional distillation under normal or reduced 
pressure and then heated in the residual N- 
methylpyrrolidone at an elevated temperature 
until the mean size of the primary particles is 
0.3 to 0.7 micron. A heating period of £ to 100 
20 hours and a temperature of about 200° C 
are favourable but a duration of about 1 to 4 
hours is preferred. During this process, part 
of the N-methylpyrrolidone, for example a 
quarter or third, may be distilled off. The 105 
same especially desirable result is also arrived 
at when the aqueous paste of the precipitated 
quinacridone is first dried, pulverized and then 
converted with N-methyipyrrolidone in the said 
way into the new form; distilling off of the 110 
water is then unnecessary. An average mean 
primary particle size of 0.1 to 2 microns and 
a specific surface of about 10 to 30 square 
metres per gram are preferred. 

The following Examples will further illus- 115 
trate this invention but the invention is not 
restricted to these Examples. The parts and 
percentages are by weight. 

Example 1. 

20 parts of the yellowish red pigment 120 
obtained according to the following paragraph 
(a) and 20 parts of aluminium hydroxide are 
ground on a three-roller grinding mill in the 
usual way with 60 parts of linseed oil varnish. 
The printing colour prepared in this way yields, 125 
when used for book or offset printing, lustrous 
red prints with excellent fastness properties, 
especially very good fastness to light, and of 
good hiding power. Prints prepared on sheet 
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metal according to this process are moreover 
fast to pasteurization. 

TTie pigment is prepared in the following 
way: 

5 (a) 100 parts of Imear-trans-qiiinacridone 
with a carbon content of at least 75% 
(obtained by ring closure of 2^-dianilinotere- 
phthalic acid in 10 times the amount of poly- 
phosphoric add with a P 2 0--content of more 

10 than 80%) are dissolved at 10° to 20° C. in 
100 parts of concentrated sulphuric acid and 
pre cipita ted by pouring into 8000 parts of 
ice-water. 

_ The suction cake obtained by suction filtra- 
15 tion is washed free from sulphate and taken 
up in 2,400 parts of N-methylpyrrolidone. The 
remaining water is fractionally distilled off in 
a nitrogen atmosphere. Then during three 
hours 800 parts of N-methylpyrrolidone are 
20 removed by distillation while raising the tem- 
perature to 200° C After cooling, the remain- 
ing methylpyrrolidone is filtered off by suction 
and the residue is washed with 200 parts of 
N-methyipyrroIidone and then with methanol 
25 in water. The suction cake is dried at 100° C 
and then pulverized. The new red pigment of 
lmear-trans-quinacridone is obtained with a 
mean primary particle size of 0 J micron, 
(b) The same result is arrived at when the 
30 sulphuric acid solution according to (a), para- 
graph 1, is diluted at 15° to 25° C. with 1000 
parts of methanol or is allowed to flow into 
this amount of methanol, the sulphate thus 
formed is filtered off by suction, hydrolyzed 
35 with water and dilute caustic soda solution, 
washed free from sulphate and the suction 
cake treated further as above described. 

In the process of examples (a) and (b), the 
distilling off of the water from the N-methyl- 
40 pyrrolidone mixture can also be replaced by 
drying the neutral aqueous paste at 50° C. 
under reduced pressure and the pulverized 
quinacridone can then be treated as described 
with N-methylpyrroKdone. 
45 (c) In a steel vibratory mill of 4 litres 
capacity 100 grams of linear-trans-quinacri- 
done and 750 grams of N-methylpyrrolidone 
are ground for 10 hours in the presence of 
12,000 grams of steel balls of 15 mm diameter. 
50 1*650 grams of N-methylpyrrolidone are added 
to the ground material and 800 grams thereof 
distilled off at 200° C. under nitrogen. After 
cooling, the remaining methylpyrrolidone is 
filtered by suction and the residue is washed 
55 with 200 grams of N-methylpyrroh'done and 
boiled up with 1000 grams of 10% sulphuric 
aad. The pigment, after having been filtered 
by suction, washed and dried, shows the same 
X-ray diffraction pattern as that obtained 
60 according to (a) or (b). 

In the grindi ng in N-methylpyrrolidone, 
1,500 grams of rock salt may be added; it is 
also possible to grind dry in the presence of 
this amount of rock salt; in both cases the de- 
65 sired yellowish-red pigment is obtained. 



(d) 100 parts of crude linear-trans-quin- 
acridone are dissolved at 15° C in 1100 parts 
of concentrated sulphuric acid. Within two 
hours at 15° to 20° C, 550 parts of methanol 
are allowed to flow in slowly, the blue sul- 70 
phate is filtered off by suction, washed with 
a mixture of 100 parts of sulphuric add and 
100 parts of methanol and then with water, 
taken up in 1000 parts of 1% caustic soda 
solution, heated to 80° C, filtered by suction 75 
while hot, washed neutral with water and 
dried. 85 parts of a violet powder are obtained. 
This powder is ground for 20 hours with the 
tenth part of sodium carbonate, 10 times the 
amount of N-methyipyrrolidone and 20 times 80 
the amount of sodium chloride in the presence 
of porcelain balls of 15 mm diameter in a 
vibratory mill. The contents are taken up 
in water, filtered off by suction and the sodium 
chloride is washed out completely with water. 85 
After drying under reduced pressure at 50° C, 
a yellowish red powder with the X-ray diffrac- 
tion pattern of the new pigment is obtained. 

Example 2. 

5 parts of the new pigment (for example 90 
from Example 1 (a)) are ground in a ball 
mill with a nitrocellulose solution whicii con- 
tains 10 parts of nitrocellulose (alcohol- 
soluble, low viscosity), 5 parts of dibutyl 
phthalate, and 80 parts of an ethyl alcohol/ 95 
ethyl glycol mixture 9:1. A red intaglio 
printing colour is obtained which i s suitable 
for the production of prints which are emin- 
ently fast to light and solvents and which do 
not bleed. jqq 

By appropriate modification of this Example 
especially by increasing the proportion of pig- 
ment, an aniline printing colour « obtained. 

In an analogous way, by appropriate modi- 
fication, printing pastes for other purposes, for 105 
example for textile printing and screen print- 
ing, may be obtained. 

Example 3. 

100 parts of a product resulting from mixing 
linseed oil with the esterification product of 110 
phthahc add and a mixture of glycerin and 
pentaerythritol are added to 100 parts of 
xylene and then 8 parts of the new pigment 
(for example from Example 1 (a)) are added; ' 
the mass is ground three times in a cone mill. U* 
A yellowish-red varnish is obtained which is 
suitable for spraygun application. Coatings thus 
prepared arc characterized by good hiding 
power, brilliant shade and outstanding light 
fastness. j 2 q 
Example 4. 

2 parts of the new pigment (for example 
from Example 1 (b)) are mixed in a ball mill 
in the usual way with a varnish consisting of 
9.5 parts of an ester-soluble mtrocellulose 125 
(alcohol-moist), 25 parts of dibutyl phthalate, 
1.5 parts of benzyl butyl phthalate, 2 pans 
of a synthetic resin, as for example the pro- 
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duct obtained from cyclohexanone by treatment 
with sodium hydroxide, 16 parts of butyl 
acetate, 5 5 parts of methyl acetate and 13 
parts of pure toluene. Coatings prepared with 
5 this varnish are characterized not only by 
their yellowish red shade, but also by good 
hiding power, and excellent fastness to light 
and overspraying. 

Example 5. 

10 8 parts of the new pigment (for example 
from Example 1 (a)) are ground in a cone 
or ball mill into a stoving lacquer of 40 parts 
of coconut oil alkyd resin (40% coconut oil), 
12 parts of urea formaldehyde resin, 40 parts 

15 of xylene and 8 parts of normal butanoL 
Varnishes may be prepared therewith which 
after curing by stoving are highly glossy and 
extremely fast to weathering and overspray- 
ing. 

20 Example 6. 

5 parts of the new pigment (for example 
from Example 1 (c)) are ground by means of 
a cone mill into 100 parts of a drying un- 
saturated polyester resin free from paraffin. To 

25 the ground product there are added 10 parts 
of monostyrene and 1 part of cyclohexanone 
peroxide paste (40% in dibutylphthalate), the 
whole is thoroughly stirred and finally 4 parts 
of drier solution (10% cobalt naphthenate in 

30 white spirit) and 1 part of silicone oil solution 
(1% in xylene) stirred in. The mixture is 
applied to primed wood and a highly glossy, 
waterproof red coating is obtained which does 
not lose its brilliance. 

35 Example 7. 

A mixture of 70 parts of polyvinyl chloride, 
30 parts of di-iso-octyl phthalate and 1 part 
of titanium dioxide (rutile type) are coloured 
in the usual way with 0.5 part of the new 

40 pigment (for example from Example 1 (b)) 
on mixing 4 rollers heated to 160° C. An in- 
tensely red coloured plastic composition is 
obtained which may serve for example for the 
production of sheets or sections. The colora- 

45 tion is characterized by outstanding fastness to 
light and softener. 

Example 8. 
1 part of polystyrene granulate is mixed dry 
with 1 part of the new pigment (for example 

50 from Example 1 (c)) in a mixing drum by 
powerful shaking. The mixture is then homo- 
genized with the aid of a colour extruder heated 
to 180° C. The string extruded from the 
nozzle of the extruder is corominuted on a 

55 cutting machine and the coloured granulate 
thus obtained is moulded in an injection mould- 
ing machine. Brilliant red mouldings are 
obtained having high fastness to light. Poly- 
ethylene and polycaprolactam can be coloured 

60 red in the same way. 

Example 9. 
A rubber mixture of 100 parts of pale crepe, 
2.6 parts of sulphur, 1.0 part of stearic acid, 



1.0 part of 2-mercaptobenzthiazole, 0.2 part 
of hexamethylene tetramine, 5.0 parts of zinc 65 
oxide, 60.0 parts of chalk and 2.0 parts of 
titanium dioxide (anatase type) is coloured in 
the usual way on mixing rollers at 50° C with 
2.0 parts of the new pigment (for example 
from Example 1 (c)) and vulcanized for 12 70 
minutes at 140° C. An intensely red coloured 
vulcanizate is obtained. 

Example 10. 

10 parts of the new pigment (for example 
from Example 1 (d)), 60 parts of titanium 75 
dioxide (rutile type), 25 parts of lithopone, 15 
parts of talc are made into a paste with 30 
parts of a wetting liquid (solution of 1% 
of sodium hexametaphosphate and 3% of a 
condensation product from sodium 2-naphthal- 80 
ene sulphonate and formaldehyde in water) 
and ground in a ball mill. The paste thus 
formed possibly while adding more water, is 
stirred into 100 parts of a commercial poly- 
vinyl acetate dispersion (solids content about 85 
55%). With the resultant binder colour, coat- 
ings which have excellent fastness to light 
and wet-wiping are obtained. 

Instead of the polyvinyl acetate dispersion 
there may also be used a commercial self- 90 
vulcanizing rubber latex and by dipping suit- 
able moulds, thin-walled rubber articles of 
powerful colouration can be prepared. 

Example 11. 
20 parts of heavy spar are suspended with 95 
a solution of 10 parts of aluminium sulphate 
in 100 parts of water. Then 5 parts of sodium 
carbonate containing water, dissolved in 50 
parts of water and 10 parts of an aqueous 
dye paste are stirred in which contains 20% 100 
of the new pigment (prepared from the N- 
methylpyrrolidone-moist suction cake from Ex- 
ample 1 (a) by treatment with the necessary 
amount of water). Finally there is added a 
solution of 12 parts of barium chloride in 120 105 
parts of water, the precipitate deposited is 
filtered oh! by suction and the residue washed 
with water. 20 parts of the paste obtained are 
mixed with 4 parts of a 20% glue solution. In 
this way a wallpaper colour is obtained which no 
gives wallpaper of very good fastness to light. 

Example 12. 

5 parts of the new pigment (for example 
from Example 1 (d)) are ground in a edge- 
runner with 100 parts of plaster in the usual 115 
way and then adjusted with water to a readily 
workable mixture. After setting, a red coloured 
plaster is obtained. 

Cement can be worked up into a red 
coloured concrete in an analogous way. 120 

Example 13. 
To 100 parts of bleached sulphite cellulose 
in a beater there are added in the usual way 
2 parts of a 20% aqueous pigment paste which 
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has been obtained directly from the N-metbyl- 
pyrrolidone-moist suction cake according to 
Example 1 (a) by treatment with the neces- 
sary amount of water. Then 3 parts of wood 
5 glue and 4 parts of aluminium oxysulphate 
in powder form are stirred in. After grinding, 
the whole is worked up on a paper' machine. 
A brilliant red material is obtained. 

Example 14. 

JO 250 parts of a 20% aqueous pigment paste 
which has been obtained from the N-methyl- 
pyrrolidone-moist suction cake from Example 
1 (a) by treatment with water are made up to 
500 parts with water and to this is added a 

15 clear solution of 15 parts of resin soap (ob- 
tained by boiling colophony with caustic soda 
solution in the usual way) and 150 parts of 
water. The suspension of the pigment is uni- 
formly dispersed with a suitable stirrer (for 

20 example with rebound and shear action) and 
then at 40° C. while stirring a solution of 5 
parts of calcium chloride in 110 parts of 
water is slowly added. After stirring for 15 
minutes at 60° C, the pigment is filtered by 

25 suction at abour 50° C, washed in the usual 
way with water and dried to constant weight 
at 50° C. under reduced pressure. 55 pans of 
a red powder are obtained which is composed 
of about 75% of pigment and 25% of calcium 

30 lake of the resin soap. This red powder may 
be dispersed especially easily in the usual pig- 
ment binding agents. 

Example 15. 
120 parts of an aqueous pigment paste con- 

35 taming 40 pans of pure pigment from Ex- 

5 mp *^ a ) 60 parts af a condensation pro- 
duct from sodium 2-naphthalene sulphonate 
and formaldehyde have water added to make 
up the total mixture to 200 parts. This mix- 
40 ture is ground in a ball mill until the pigment 
has reached the desired degree of fine division. 
A pigment paste is obtained with a content of 
about 20% of the new pigment and 30% of 
dispersing agent, which immediately disperses 
45 u\ aqueous media like ink. It is especially 
suitable for pigmenting plastic dispersions, 
rubber latex, binder colours, paste colours, 
glues, emulsions, paper in bulk, spinnable 
cellulose xanthate and other aqueous media. 
50 Thus for example in Example 10, 50 parts 
of the above pigment paste may be used in- 
stead of the 10 parts of the new pigment The 
addition of the wetting liquid is then un- 
necessary. The above pigment paste may also 
55 be used in Example 13. 

The pigment paste may however be com- 
pletely dried, for example in the air, under 
reduced pressure, at elevated temperature or 
on a roller drier, and the dry material flaked 
60 or finely ground. The pigment preparation with 
a content of about 40% of the new pigment 
and 60% of dispersing agent thus obtained 
behaves just like the original pigment paste 
described above upon the addition of water. 



Example 16. 65* 
5 parts of the pigment paste from Example 
15 are stirred well with 45 parts of water. 
This pigment suspension is added to about 
2000 parts of a spinnable cellulose xanthate 
solution which contains 100 parts of cellulose. 70 
After the pigment has been uniformly dis- 
persed in the xanthate solution by stirring, 
the solution is spun in the usual way. Bril- 
liant yellowish red threads of high uniformity 
of shade are obtained. Instead of the pigment 75 
paste, there may also be used 25 parts of 
the dried pigment preparation. 

If a dispersing agent soluble in acetone is 
used for producing the pigment preparation, 
red spin-dyed acetyl cellulose fibres may be 80 
prepared in an analogous way. 

WHAT WE CLAIM IS : — 

1. As a pigment dye a modification of 7,14- 
dioxo - 5,7,12,14 - tetrahydroquinolino - (2,3- 
b)-acridine which exhibits three powerful lines 85 
in the X-ray diffraction pattern at a double 
glancing angle of 6.5°, 13.7° and 26.4°, three 
medium lines at 13.1°, 133° and 23.8° and 
three weak lines at 17.0°, 20.5° and 25.0°, in 
a mean primary particle size of more than 0.1 90 
micron, preferably of 03 to 0.7 micron, and 
with a specific surface of less than about 30, 

. preferably about 20, square metres per gram. 

2. A process for the production of the pig- 
ment specified in claim 1 wherein 7,14-dioxo- 95 
5,7,12,14 - tetrahydroquinolino - (2,3 - b> 
acridine is converted by contacting it in a mean 
primary particle size of less than 5 microns 
length with N-methylpyrrolidone until an X- 
ray diffraction pattern exhibits at a double 100 
glancing angle of 6.5°, 13.7° and 26.4° three 
powerful lines, at 13.1°, 133° and 23.8° three 
medium lines and at 17.0°, 20.5° and 25.0° 
three weak lines. 

3. A process as claimed in claim 2 wherein 105 
the conversion is allowed to proceed at an 
elevated temperature, preferably above about 
150° C 

4. A process as claimed in claim 2 or 3 
wherein the dye used for the conversion has no 
been precipitated from a sulphuric acid solu- 
tion by means of water and/or a low boiling 
alcohol. 

5. A process as claimed in claim 4 wherein 
methanol is used for the precipitation. 115 

6. A process as claimed in claim 2 or 3 
wherein the dye used for the conversion has 
been prepared by grinding, in the presence or 
absence of a water-soluble inorganic salt. 

7. A process as claimed in claim 5 wherein 120 
the precipitated dye is converted by grinding 
in the presence of N-methylpyrrolidone, a 
water-soluble inorganic salt and an alkali. 

8. The process for the production of 7,14- 
dioxo-5,7,12,14-tetrahydroquinolino - (23-bV- 125 
acndine, exhibiting the X-ray diffraction pat- 
tern as defined in claim 1, from other modi- 
fications of said acridine derivative substanti- 



945,675 



ally as described in any of the foregoing 
amples. 

9. Pigments when obtained by the 
claimed in any of claims 2 to 8. 

10. Any dye of the formula : — 



Ex- 



which has been converted into a pigment 
form exhibiting the X-ray diffraction pattern 
as defined in claim 1 in the manner described 
in any of the foregoing Examples. 

11. Any pigmented system, including solid 
or liquid substances or mixtures, which con- 
tains as pigment dye the dye claimed in either 
of claims 1 and 10. 

J. Y. & G. W. JOHNSON, 
47, Lincoln's Inn Fields, 

London, W.C.2, 
Chartered Patent Agents, 

Agents for the Applicants. 
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